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A Review on Systematics and Genetic Diversity of Ndumbonaceae 
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TIAN Hong-Li” , ZHOU Shi-Liang 
(1 State Key Laboratory of Systematic and Evolutionary Botany, Institute of Botany, Chinese Academy of Sciences, Beijing 100093, China; 
2 Graduate School of the Chinese Academy of Sciences, Beijing 100039, China) 


Abstract: This review summarizes the recent ideas on (1) the systematics of Nelumbonaceae; (2) the classification of 
lotus cultivars; and (3) genetic diversity of lotus . The plants of the Nelumbonaceae were formerly grouped in the Nym- 
phaeaceae . Evidences from comparative morphology, cytology, palynology and embryogenesis etc . supported Nelum- 
bonaceae as a family in Nymphaeales, Ranunculales or Nelumbonales . Recent phylogenetic reconstruction based on DNA 
sequence demonstrated that Nelumbonaceae is a basal family of eudicots, closely related to Proteaceae and Planataceae . It 
is generally accepted and reconfirmed that Nelumbonaceae is consisted of two disjunct species, N. nucifera and N. lutea, 
though their hybrids are fertile . China has a very long history of cultivation of N. nucifera, over 600 cultivars are now un- 
der cultivation . Hybridization between cultivars complicated the relationships among cultivars . The genetic variations of lo- 
tus have not been well understood, especially for wild lotus . Genetic diversity revealed by molecular markers overestimated 
the actual levels due to lumping together the cultivars of the two species . 
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Table 1 Differences between Nelumbonaceae and Nymphaeaceae 














































































































































































































































































































































































































































































































Character Nelumbonaceae Nymphaeaceae 
Plant habit Floating or emerging Floating or submerged 
Shape of leaves Peltate 
Cordate[] sagittate[] peltate 
Stomata 5 Parietal 
Haplocheilic, ranunculaceous at maturity 
Hydathode Present Absent 
Hydropoten Absent Present 
Glandular hairs Absent Present 
Sclerenchymatous idioblast Present Absent 
Astrosclereid Absent Present 
Receptacles ; Enlarged, obconical Cup-shaped 
Remnant of flower primordium Absent Present 
Sepal primordium Two Many 
Androecial loop Present Absent 
Carpel Apocarpous Apocarpous or symcarpous 
Pollen Tricolpate Monocolpate 








Pollen exine 








Column structure Particulate structure 



































Development of germinal aperture 





























At free spore stage At tetrad stage 











Fruit Nut 






































Type of endosperm development 











Basal number of chromosomes 8 
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Benzylisoquinoline and aporphine 


Helobial 








Nut, berry 













































































Cellular, nuclear, or helobial 
12, 14, 17, 29 or 36 
Absent 
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Fig. 1 Distribution of Nelumbo nucifera (grey) and N. lutea (black) 
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Table 2 Morphological diffencnces between Nelumbo nucifera and N. lutea 






























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Character Nelumbo nucifera N. lutea 
Plant size Large Small 
Rhizomes Internode dilated or not Internode not dilated 
Lower surface colour of leaves Pale green green 
Protuberance on petioles Present Absent 
Receptacles Obconical Trump- shaped 
Colour of flowers Pink or white Yellow 
Anthers Yellow Deep yellow 
Petals Caducous Outside whorl marcescent 
Scent of flowers Fragrant Scentless 
Lengtifwidth of fruits Tos >1.5, ellipsoidal 15255 <1.25, spheroidal 
3 
Table 3 Philosophy of lotus cultivar classifications 
Classification criterion 
Year Author Title of the book First Second Third Fourth 
1972 F . Kitamura and 
Y . Sakamoto Flowering Lotus Flower colour Flower diameter Flower form 
1982 
Wang QC and Lotus Plant size and flower Flower form Flower colour 
Zhang XY diameter 
1983 
Ni XM Studies on the Classification Flowering, seed-setting Flower form Flower colour Flower diameter 
of Chinese Lotus Cultivars and rhizome-producing lotus 
1987 
Ni XM and Zhao Chinese Lotus Chinese lotus, interspec- Flowering, seed-setting Flower form Flower colour 
JR ific hybrid lotus and rhizome- producing lotus 
1989 
Wang QC and Chinese Lotus Flower Taxon Plant size and flower Flower form Flower colour 
Zhang XY Cultivars diameter 
1990 Satomi Watanabe The Fascinating World of 
Lotus Flower colour Flower form Flower diameter 
1997 
Zou XW Flowering Lotus of China Flower colour Flower form Flower diameter Flower shape 
1999 
Wang QC and Chinese Lotus Flower Taxon Plant size and flower Flower form Flower colour 
Zhang XY Cultivars Continued diameter 
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Table 4 Summary of genetic diversity of 1 
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